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 Dalan penelitian ini dikembangkan sebuah model persediaan Closed Loop 
Supply Chain yang mengintegrasikan dua pihak dalam supply chain, yaitu 
pemanufaktur dan kolektor. Permintaan dari primary market dipenuhi oleh produk 
hasil produksi reguler dan remanufaktur. Bahan baku dari proses remanufaktur 
adalah recoverable item dari pihak kolektor. Kolektor mengumpulkan barang bekas 
pakai dari pelanggan (primary market) dimana returned rate barang bekas pakai 
dipengaruhi oleh harga beli recoverable item (Pc) dan faktor kualitas (q). Barang 
bekas pakai yang dikumpulkan kemudian mengalami proses inspeksi. Barang bekas 
pakai yang lolos faktor kualitas (q), merupakan recoverable item dan dikirimkan ke 
pihak pemanufaktur untuk proses perbaikan. Sedangkan barang bekas pakai yang 
tidak lolos akan dianggap sebagai waste dan mengalami proses waste disposal. 
Pada penelitian ini pihak pemanufaktur menerapkan dua tipe proses perbaikan, 
yaitu remanufaktur dan refurbish. Produk hasil refurbish memiliki kualitas yang 
lebih rendah dari produk hasil remanufaktur, sehingga dijual ke secondary market 
dengan harga yang lebih rendah. Selain itu penelitian ini mempertimbangkan 
adanya biaya emisi karbon akibat aktivitas produksi dan remanufaktur oleh pihak 
pemanufaktur, serta transportasi oleh pihak kolektor. Fungsi tujuan dari model 
persediaan ini adalah maksimasi total keuntungan gabungan kolektor dan 
pemanufaktur, dengan dua variabel keputusan yaitu waktu siklus pemanufaktur (T) 
dan frekuensi pengiriman kolektor (k). Hasil uji konkavitas menyatakan bahwa 
model persediaan bersifat konkaf terhadap variabel keputusan, sehingga dapat 
menjamin solusi optimal yang dihasilkan memberikan hasil yang maksimal. 
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ABSTRACT 
 
Anissa Rianda Putri, I0312010. A Closed Loop Supply Chain Inventory Model 
for Manufacturer - Collector by Considering Inspection, Waste Disposal, and 
Carbon Emission Cost. Thesis. Surakarta: Department of Industrial 
Engineering, Faculty of Engineering, Sebelas Maret University, September 
2016. 
 
This study developed a Closed Loop Supply Chain inventory model which 
integrates two parties in supply chain, the manufacturer and the collector. The 
primary market’s demand is fulfilled by regular production and remanufactured 
products. The raw material of the remanufacturing process is recoverable item 
from the collector. The collector collects used items from primary market, where 
the used items return rate is affected by the purchase price of the recoverable items 
(Pc) and quality factor (q). The  collected used items  then undergo inspection 
process. The used items that pass the quality factor (q) are considered as 
recoverable items and send to the manufacturer for the recovery process. While the 
used items that cannot pass this process, will be considered as waste andwill be 
disposed. In this research the manufacturer applies two types of recovery processes, 
i.e. remanufacture and refurbish. Refurbish products have a lower quality than 
remanufactured products, so it will be sold to the secondary market at a lower price. 
In addition, this study also considering the carbon emission cost from the 
production and the remanufacturing activity performed by the manufacturer, as 
well as transportation activity performed by the collector. The objective function of 
the model is to maximize the total joint profit from both parties, with two decision 
variables, namely the manufacturer cycle time (T) and the collector delivery 
frequency (k). Concavity test results show that the inventory model is and the 
optimal solutions can be determined. 
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